Engineering Mathematics I HW#10 2B

1)* Sections 3.3 Problems 3. (p. 139)

1 0<t<7
f(t):{ for
cos(t) t>7

—=> f(t) =[H(t) = H(t = 7)]+ cos(t)H (t = 7) = [H (t) = H(t = 7)] + cos(t — 7 + T)H (t = 7)

=[H{)-H(t—-7)]+[cos(7)cos(t —7)—sin(7)sin(t —7)[H(t - 7)

-)L[f(t)]:l[l—e-“]+ > _cos(7)e s — ! sin(7)e”7®
S s?+1 s?+1

2) Sections 3.3 Problems 9. (p. 139)
{ cos(t) 0<t<2m
f(t)= . for
2 —sin(t) t>2n
f(t) =cos(t)[H(t)—H(t—2m)]+[2 —sin(t)]H (t —2n)
= cos(t)H (t) —cos(t —2n + 2m)H (t — 27) + 2H (t — 27) —sin(t — 27 + 27)H (t — 27n)
= cos(t)H (t) —[cos(t — 2m) cos(27) — sin(t — 2@) sin(2w)|H (t — 27) + 2H (t — 27) —

> [sin(t — 2m) cos(2m) + cos(t — 2m) sin(27)|H (t — 27)

= =cos(t)H (t) —cos(t —2m)H (t — 27) + 2H (t — 27) —sin(t — 2m)H (t — 27)

S 2 S 1

[____ ]e—ZnS
s?+1 s s?+! s?+1

SL[f)]=

3) Section 3.3 Problems  33. (p. 140)
y® -8y =g(t); y0)=y(0)=y (0)=0

= 0 or 0<t<6
9=, t>6

2> y¥ -8y =2H(t-6)
= s°Y(s)—s?y(0)—sy (0) -y (0)-8Y(S) = %e‘“

2 —6s
e
s(s’ —8)

SY(s)= _—1+i( ! j+l( st ]e‘“
4s 12\s-2) 6\s*+2s+4

= y(t)= {— i + éez“‘ﬁ) + %e‘“‘é) cos[v/3(t - 4)]} H(t-6)

2> Y(s)[s’ -8]= %e‘“ , Y(5)=




4) Section 3.3 Problems  37. (p. 140)
y +2y =7y="1(@1, y0)=-2, y(©0)=0

0 0<t<5
f(t):{ for
2 t>5

Dy +2y —-7y=2H(-5)
—-2s 2 55
+ e
s +25—7 s(s*+2s-7)

SY(s)=

y(t) :—i[(4_\/§)e(1+2ﬁ)t +(4+\/§)e7(172\/§)t]_

2i8 [8 —(4- \/E)ef(nzﬁ)(tfs) —(4+ \/E)ef(l—zﬁ)(t—S) ]H (t—5)

5) Section 3.3 Problems  39. (p.140)
y +4y +4y= 1), y0) =1, y(0)=2

1 0<t<2
f(t):{ for
0 t>2

Dy +4y +4y=H({t)-H(({t-2)

-2s
> 52Y(5)— sy(0) — y' (0) +4Y (5) — 4y(0) + 4Y () =~ — &
s s
S+6 1
2Y(s) = + 1—e2
®) (s+2)* s(s+2)2( )
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Dyt)=—+-e M+t +| ——+—eP 4+ —(t-2)e"P H(t-2
Y()44 > [4+4 +2( ) }( )

6) Section 3.3 Problems  47. (p.141)

f(t)=K[H(t-a)-H(t-h)]
> L[fn)]=F[e=-e]

S

7) Section 3.3 Problems  49. (p.141)
h h
f(t)—E(t—a)[H(t—a)—H(t—b)]+a(t—c)[H(t—b)—H(t—c)]

h(c—a)

h
-> f(t)—m(t—a)H(t—a)+—(b_C)(b_a)

(t—b)H(t—b)+—"—(t—c)H (t—c)
b-c
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